Abstract
220
Representation of the time evolution of the water holding capacity of the meat and of its 221 colour using mathematical functions 222 Effect of temperature on water de-bounding due to protein denaturation is generally taken 223 into account in models by a mathematical function which describes the effect of temperature 
228
The difference between the initial and the equilibrium water contents is used to determine the 229 loss of juice. It is considered that the value of the equilibrium water content is not dependent The knowledge of temperature thresholds is not enough to predict the evolution of colour (Fig. 2) . The variations of a*/a*0 are opposite to those of L*/ L*0.
249
Visually, the change of the colour parameters corresponds to the whitening, the browning and "are mixed" with the uncertainties due to the mass transfer phenomena which drive to crust formation, and (ii) air-cooking makes it difficult to effectively separate the water loss by 288 evaporation from the water loss by protein denaturation-contraction.
290
Confronted with this literature knowledge a two sides approach was followed during the 291 Prosafebeef project. On one side the simplest modeling approach of literature was improved 292 and extensively validated to be able to predict, in a first step, the weight loss (Kondjoyan et 293 al., 2013) and, in a second step, the loss of micronutrients associated with the juice migration.
294
On the other side, an experimental method was developed to visualize the contraction of the 295 connective tissue and of the muscle fibers during heating and to map out the water movement 
300
Performance of the new model to predict weight loss was evaluated on a SM muscle using a 301 wide range of samples which size varied from thin steaks to big muscle cuts (Oillic et al. The new method developed to visualize the contraction of the muscle structure and its effect 318 on juice flow was based on magnetic resonance imaging (MRI). MRI was used because it is a 319 noninvasive, nondestructive tool that can be used to characterize properties and structures 
530
The largest concentrations of HAAs were found in the non-marinated control steaks. Table 3 962
